A 36-year-old male involved in a car accident was found to have an embolic stroke due to a left atrial myxoma. Open heart surgery was delayed 4 weeks to decrease the risk of neurologic complications from the anticoagulation required for cardiopulmonary bypass. After resection of the myxoma, intraoperative transesophageal echocardiography found severe mitral regurgitation, which was repaired.
INTRODUCTION
Neurologic complications resulting from cardiac myxomas are seen in 20-35% of patients [1, 2] . Embolic strokes may occur any time with progression of the tumor. Surgical resection is the definitive treatment for a myxoma. However, open heart surgery requires anticoagulation for cardiopulmonary bypass, and patients who have suffered a recent preoperative stroke are at increased risk for hemorrhagic conversion of a large embolic stroke. Delaying surgery for maturation of the embolic stroke decreases this risk. Here we present a young patient who was involved in a motor vehicle accident after having a stroke from his atrial myxoma. Surgery was delayed four weeks due to the recent large stroke.
CASE PRESENTATION
A 36-year-old-male with no significant medical history was brought into the emergency department by ambulance after being involved in a motor vehicle accident. He stated that he had experienced sudden onset of left sided numbness and weakness while driving, and lost control of the car. On admission, he was alert and oriented but had a mild expressive aphasia. His vital signs were stable. Heart sounds were regular with no murmur. The chest x-ray showed no signs of intrathoracic injury. The initial head CT scan was negative. No carotid stenosis was found by ultrasound. Transthoracic echocardiography showed left atrial mass and subsequently performed transesophageal echocardiography confirmed a large pedunculated mass in the left atrium protruding into the left ventricle though the mitral valve (Fig. 1) . There was no mitral valve regurgitation. He was admitted to the intensive care unit for monitoring. Cardiothoracic surgical consultation was obtained.
A repeat head CT obtained 24 hours later showed a large acute infarct in the right middle cerebral artery distribution with diffuse surrounding edema (Fig. 2) . There was a small *Address correspondence to this author at the Department of Surgery, Division of Cardiothoracic Surgery, Thomas Jefferson University, 1025 Walnut Street College Building Room 605 Philadelphia, PA 19107, USA; Tel: 215-925-4385; Fax: 215-925-4386; E-mail: genex@nifty.com lesion highly suggestive of hemorrhage within the infarcted area. The risk of hemorrhagic transformation of the stroke was considered to be high with heparinization for cardiopulmonary bypass, which is necessary for removal of myoxma, so surgery was postponed until the risk of neurological complication during open heart surgery become relatively low. Over the next 2 weeks in the hospital, he had persistent left sided hemiplegia; however, he did not develop any additional neurological events. He was discharged to a rehabilitation facility and electively scheduled for resection of the left atrial mass 4 weeks after the embolic stroke, when the risk of a catastrophic neurologic event from anticoagulation was considered to be reduced. Through a midline sternotomy, the left atrial mass was approached via the groove of Sondergaard, after the patient received 300 units per kg of heparin for cardiopulmonary bypass. A left atrial tumor arising from the atrial septum was successfully resected (Fig. 3) . The defect of the septum was repaired with an ePTFE patch. After resection of the left atrial tumor, intraoperative transesophageal echocardiography disclosed severe mitral regurgitation (Fig. 4) . Cardiopulmonary bypass was reestablished, and the mitral valve was examined. The mitral valve was found to be moderately thickened with a dilated annulus. There was a large central regurgitant jet through poorly coapted mitral leaflets. The subvalvular apparatus appeared to be normal. Mitral annuloplasty was performed with a complete ring (Carbomedics 28 mm complete ring). With this ring annuloplasty, excellent coaptation of the mitral leaflet was achieved and there was no residual mitral regurgitation. The patient was weaned off cardiopulmonary bypass without difficulty. His postoperative recovery was uneventful. He was discharged to skilled nursing facility on postoperative day 10. Pathological review of the specimen confirmed cardiac myxoma. Fig. (2) . CT scan of the head demonstrates a large infarct in the area of the right middle cerebral artery. There is a suggestion of hemorrhage within the infarcted area (arrow) .   Fig. (3) . Surgical specimen of the left atrial mass consistent with a large friable tumor. Fig. (4) . Intraoperative transesophageal echocardiography after resection of the left atrial myxoma shows severe mitral regurgitation.
DISCUSSION
Cardiac myxoma is the most common benign cardiac tumor. About 75-90% of the cardiac myxomas occur in the left atrium, and are found more commonly in the 5th or 6th decades of life [3] [4] [5] . Neurological manifestations are one of the most common presentations, although half of these neurological events are reversible, such as syncope, dizziness, or headache [1] . A recent study reported that embolic stroke was observed in 9-22% of atrial myxomas [2, 3] . Tumor emboli are not related to size, [2, 3] but instead are related to the mobility and friability of the tumor [2] [3] [4] [5] [6] . The overlying thrombus on the surface of the myxoma plays a role in the embolic phenomena, rather than tumor itself [3, 6] .
Resection of an atrial myxoma without a recent stroke is relatively simple operation. However, the systemic anticoagulation required for cardiopulmonary bypass may become an issue in the patient who has suffered a recent stroke. A large embolic stroke may become hemorrhagic and may extend brain damage, especially during the first week after a stroke [7] . The large dose of anticoagulation required for cardiopulmonary bypass may trigger hemorrhagic transformation. There is no clear guideline indicating the safe interval from the onset of stroke to the time of the surgery [1, 6] . However, a study showed the mortality rate among patients who undergo open heart surgery with a recent embolic stroke became considerably reduced if the surgery was postponed more than 4 weeks after the embolic neurologic event [8] .
Mitral valve regurgitation related to atrial myxomas is rare, as recently summarized by Whitlock [9] . The mitral regurgitation in our case could be related to the mechanical stretch of the annuls by chronic prolapse of the large atrial mass thought the mitral valve into the left ventricle. Preoperative echocardiography failed to demonstrate mitral regurgitation, possibly due to the presence of the large atrial mass occupying the space between the mitral leaflets. Removal of the mass uncovered a severe central jet through noncoapting mitral leaflets. Monitoring of intraoperative transesophageal echocardiography played important role in the detection of the mitral valve regurgitation, which became significant after removal of myxoma [10] . Because of annular dilatation,
